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Abstract ;: This study aims to explore the chemical constituents and anti-inflammatory activities of extracts from Pimpinella

candolleana. The 70% ethanol extract from P. candolleana were isolated by different chromatographic procedures including
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silica gel,ODS gel, D101 macroporous resin and MCI resin column. The structures of the compounds were identified by com-

paring the spectral data with the literature. Their potential anti-inflammatory effects were evaluated on murine macrophage cell

line (RAW 264.7) stimulated by lipopolysaccharide ( LPS). Twenty-five compounds were isolated and identified as 1-hy-

droxy-2,3,4,7-tetramethoxyxanthone (1) , 1-hydroxy-2,3,4 ,6-tetramethoxyxanthone (2 ) , bellidifolin (3 ) , desmethylbellidifo-

lin(4) , swertianolin (5) , swertiajaponin (6 ) , isoswertiajaponin (7 ) , luteolin-7-0-B-D-rutinoside (8 ) , luteolin-7-0-3-D-gluco-
pyranosyl-(1—6)-[ 6"''-O-caffeoyl ] -8-D-glucopyranoside (9) , luteolin4'-0-8-D-glucopyranoside (10 ) , luteolin-6-C-8-L-fu-
coside(11) ,orientin(12) , isoorientin(13) , quercetin-3-0-B-D-glucopyranoside (14 ) , apigenin (15) , quercetin-3-0-8-D-( 6"-

caffeoylgalactoside ) (16) , tricin-7-0-B-D-glucopyranoside (17 ) , puerarin (18 ) , vitexin (19 ) , ombuin-3-0-8-D-glucopyrano-

side(20) , ombuin-3-0-B-D-galacopyranoside (21 ) , thamnetin-3-0-8-D-galactopyranoside (22 ) , rhamnetin-3-0-8-D-glucopyr-
anoside( 23 ) , isorhamnetin-3-0-B-D-glucopyranoside ( 24 ) , chrysoeriol-7-0-B-D-glucopyranoside (25 ). Compounds 13-15

were firstly isolated from this plant. Furthermore , compounds 1-12,16-25 were isolated from the genus Pimpinella for the first
time. The results of bioassay showed that compounds 1-3,6-10,12-15,17-20,23,25 exhibited different degrees of inhibitory
effect against NO production in LPS-stimulated RAW 264.7 cells and displayed potential anti-inflammatory activity.
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2.1 SZHEE
HEWL EEOAHRE R (LR ER) ;ESI-
MS:m/z 332.8 [M +H]*, 4 F%=X C,H,0,;'H
NMR (400 MHz, CDCl,)§:7.57 (1H,d,J =3.1 Hz,
H-8),7.46(1H,d,J=9.2 Hz,H-5),7.31 (1H,dd,J
=9.2,3.1 Hz, H6),4.12 (3H,s,7-0CH, ) , 3. 93
(3H,s,2-0CH, ) ,3.92(3H,s,3-0CH, ) , 3. 88 (3H,
s,4-OCH,) ;”C NMR (100 MHz,CDCI,)8:181.6( C-
9),156.3(C-7),154.4(C-3),151. 1 (C4b),150.9
(C-1),146.2 (C4a),135.4 (C2),132.5(C4),
125.6(C-6),120.5(C-8a),119.6(C-5),105. 1 ( C-
8),105.0(C-8b),62.3(2-0CH,),61.9(3-0CH, ),
61.4(4-0CH,) ,56.1(7-0CH,) . ¥ iZ k&9 H

NMR 5" C NMR % 5 3k v 4f 18 19 5ot v A7
XF LG, P A — B0 UG 9 1 %58 28 1-hydroxy-
2,3 ,4 ,7-tetramethoxyxanthone ,

EW?2 wEOHIRSG F (LR OER) ; ESI-
MS:m/z332.5 [M+H]", %=X C,H,0,;'H
NMR (400 MHz,CDCl,)6:7.79(1H,dd,J=7.9,1.6
Hz,H-7),7.28(1H,d,J =7.9 Hz,H-8),7.23(1H,
overlapped ,H-5) ,4. 13 (3H,s,3-0CH, ) ,4.01 (3H,
s,6-OCH,) ,4.00 (3H,s,2-OCH,),3.93 (3H, s, 4-
OCH,) ;" C NMR(100 MHz,CDCL, )5:181.9(C9),
154.4(C-3),150.8(C-1),148.9(C-6),146.6( C-
4b) ,146.0(C4a) ,135.7(C4),132.9(C-2),123.9
(C-8),121.1(C8a),116.7 (C-7),116.1(C-5),
105.3(C-8b) ,62.2(2-0CH,) ,62.0(3-0CH;) ,61.5
(4-0CH,) ,56.7(6-0CH,) , KiZibA4' H NMR
5 C NMR $edfi -5 3k v i Bt 245 e
P A3, UL & 2 2558 4 1-hydroxy-2,3 4,
6-tetramethoxyxanthone ,

a3 WEOKAKESI-MS.m/z274.8 [M +
H]*, 4+ C,H,0,;'H NMR (400 MHz, DMSO-
d)8:7.25(1H,d,J =8.8 Hz,H-6),6.63(1H,J =
8.8 Hz,H-7),6.58 (1H,d,J =2.4 Hz,H4) ,6.37
(1H,d,J=2.4 Hz,H-2),3.88(3H,s,3-0CH,) ;"C
NMR (100 MHz,DMSO-d,)8:184. 1(C-9),167.1( C-
3),162.0(C-1),157.4(C4a),151.8(C-8),143. 4
(C4b),137.4(C-5),123.9(C-6),109.6 (C-7),
107.5(C-8a),102.2 (C-8b),97.5(C-2),93.0(C-
4),56.3(3-0CH,) . ¥z fk &% H NMR 5" C
NMR 38 5 3cikt ' A i i 50 s AT 0 Lo, w2
FEA 2, LAY 3 %58 N bellidifolin,,

a4 HEOKE;ESI-MS: m/z 260.6 [M +
H] ", 4 Fx C;HO,;' H NMR (400 MHz, DMSO-
dy)8:7.23(1H,d,J =8.8 Hz,H-6) ,6.62(1H,d, ] =
8.8 Hz,H-7),6.40 (1H,d,J =2.0 Hz, H4),6.21
(1H,d,J=2.0 Hz,H-2) ;" C NMR( 100MHz, DMSO-
d,)8:183.8(C9),166.6(C-3),162.3(C-1),157.5
(C4a),151.8(C-8),143.3(C4b),137.3(C-5),
123.7(C-6),109.5(C-7),107.4(C-8a),101.2( C-
8b),98.5(C2),94.4(C4), HiZEWM' H
NMR 5"C NMR %¥fs 5 3Cik ™ w3 i 8o 217
XL, W35 AR — B0, B B 4 %558 desmethyl-
bellidifolin .
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a5 WOKAKESI-MS m/z:437.2 [M +
H]*, = CyH,0, ;' H NMR (400 MHz, DMSO-
d,)8:7.27(1H,d,J=8.9 Hz,H-7) ,7. 12(1H,d,J =
8.9 Hz,H-6),6.58 (1H,d,J =2.3 Hz,H4),6.37
(1H,d,J =2.3 Hz,H-2),5.05(2H, m,H-6") ,4. 80
(I1H,d,J=7.6 Hz,H-1") ,4.63(1H,t,J =5.8 Hz,
H-3"),3.89(3H,s,3-OCH,) ,3. 74 ~3.20(3H,m, H-
2',4",5");” C NMR (100 MHz, DMSO-d, ) 8:181. 1
(C9),166.3(C-3),162.8(C-1),156.5(C4a),
149.5(C-8),145.1(C4b),141.0(C-5),121. 1 (C-
6),112.3(C-7),111.9(C-8a),103.6(C-8b) ,103. 1
(C-1),97.2(C2),92.2(C4),77.5(C-5"),76. 1
(C-3"),73.5(C-2"),69.7(C4"),60.8(C-6"),56.1
(3-OCHy) . ¥izfbA4f' H NMR 57 C NMR 4
5 SCHR Y AR GE RS PR T L, P AR — 3
WA G 5 M R A RERT

WwaEWM6 WA ;ESI-MS:m/z462.5 [M +
H]*,4+F= C,H,0, ;'H NMR (400 MHz, DMSO-
de) (JEBH S # 5 1 R B (5 553 %4) 5:7. 48/7. 45 (1H,
d,]=8.6 Hz,H-6'),7.45(1H,s,H2") ,6.91 (1H,
d,J=8.4 Hz,H-5"),6.79/6. 78 (1H,s,H-8) ,6.77/
6.75(1H,s,H-3),4.58 (1H,t,J =9.1 Hz, H-1"),
4.17(1H,t,J =9.1 Hz,H-2") ,3.90/3.87(3H,s,7-
OCH,) ;C NMR (100 MHz, DMSO-d, ) ( iEfH SA45]
AES/%1)65:182.3/181.9(C4),165.0/163. 8
(C-7),164.1/164.0 (C2), 160.4/159.7 (C-5),
156.9/156.8 (C-9),150.0 (C4'),145.9 (C-3"),
121.4(C-1"),119.2(C-6") ,116. 1 (C-5") ,113.5(C-
2"),109.8/109.7(C-6) ,104.7/104.2( C-10) ,103. 2
(C-3),91.0/90.2(C-8),82.0/81.8(C-5"),79.1/
79.1(C-3"),72.9/72.7(C-=2"),71.0/70.9 (C-1"),
70.3/69.7 ( C4"), 61.8 ( C-6"), 56.6/56.3 (7-
OCH,) . %A H NMR 5°C NMR $ds 5
SCHRYC T R E B PR AT R L, P AR — B
HALE Y 6 S H A 251 E

WwEawmT WEOKAKESI-MS.m/z 462.5 [M +
H]*, 4 F= C,H,0, ;'H NMR (400 MHz, DMSO-
d,)8:7.56 (1H,dd, J =8.4,2.4 Hz, H-6'),7.49
(1H,d,J=2.0 Hz,H=2") ,6.87(1H,d,J =8.0 Hz,
H-5"),6.70 (1H,s,H-3),6.52 (1H,s, H-6) ,4.71
(1H,d,J=9.9 Hz,H-1"),3.88(3H,s,7-0CH,) ;" C
NMR (100 MHz, DMSO-d, )5:182.3(C4),164.6( C-
2),163.4(C-7),161.4(C-5),155.2(C9),149.9

(C4"),145.9(C-3"),121.9(C-1"),119.6 (C-6") ,
115.7(C-5"),114.2(C-2"),105.7(C-8),104. 5( C-
10),102.5(C-3),95.0(C-6),82.1(C-5"),78.8(C-
3"),73.2(C-1"),70.8(C-2"),70.7(C4"),61.6( C-
6"),56.6(7-0CH,) . K iZfLA P H NMR 57 C
NMR 04 5 SCHlkE"™ op 530 1 B 10476 b, 2
BB AL B T % S HAREA R,

LEWSs EOMA;ESI-MS:m/z595.4 [M +
H]", 7= C,H,0,5;'H NMR (400 MHz, DMSO-
dg)6:7.44 (1H,dd, J =7.2,2.0 Hz, H-6"),7.43
(1H,d,J=2.0 Hz,H2") ,6.94(1H,d,J =8.4 Hz,
H-5'),6.74(1H,s,H-3) ,6.73(1H,d,J =2.0 Hz,H-
8),6.45(1H,d,J =2.0 Hz,H-6),5.07(1H,d,J =
7.2 Hz, H-1") ,4.54 (1H,d, J = 1.6 Hz, H-1"""),
1.06 (3H,d, J = 6.0 Hz, H6'"");"” C NMR ( 100
MHz,DMSO-d,)5:181.9(C4),164.6(C-2),162.9
(C-7),161.3(C-5),156.9 (C-9),150.0 (C4"),
145.8(C-3"),121.4(C-1") ,119.2(C-6") ,116.2( C-
5'),113.6(C-2"),105.4(C-10),103.2(C-3),100. 5
(C-1"),99.9(C-1"),99.5(C-6) ,94.8(C-8),76.3
(C3"),75.6 (C5"),73.1 (C2"),72.1 (C4""),
70.8(C-3"""),70.3(C-2"""),69.6 (C4"),68.3(C-
5'""),66.1(C-6"),17.8(C-6""") . #iZfAYH' H
NMR 5" C NMR #cdfs 5 SCiik' " 3 8 4 8 47
XPLG, WA — 3, ik B ) 8 M AR R R -
7-0-B-D-ZEF5HET .

wEWY EOHAR;ESI-MS: m/z773.4 [M +
H]* 7= CyHy Oy ;' H NMR (400 MHz, DMSO-
dg)5:7.43 (1H,dd, J =8.4,2.4 Hz, H6"),7.42
(1H,d,J =15.6 Hz,H-8"""") ,7.41 (1H,d, ] =2. 4
Hz,H-2'),6.98 (1H,d,J =2.0 Hz, H2"""") ,6.95
(1H,d,J=8.4 Hz,H-5") ,6.90(1H,dd,J=8.0,2.0
Hz,H-6""""),6.75(1H,d,J =2.0 Hz, H6) ,6.73
(1H,d,J=8.0 Hz,H-5"""") ,6.64(1H,s,H-3) ,6.53
(1H,d,J =2.0 Hz,H-8),6.21(1H,d,J =15.6 Hz,
H-7""""),5.02(1H,d,J =7.2 Hz,H-1") ,4.30 (1H,
d,J=7.6 Hz,H-1""") ;" C NMR (100 MHz, DMSO-
dg)8:182.0(C4),166.7(C-9""""),164.5(C-2),
162.9(C-7),161.3(C-5),156.9(C9),150.0 ( C-
4'),148.4(C4"""") 145.8(C-3"),145.5(C-7"""")
145.5(C-3""""),125.5 (C-1"""") , 121.5 (C-6""""),
121.3(C-1"),119.2(C-6") ,116.2(C-5") ,115. 8 ( C-
57y, 115.1(C2"""") ,113.7 (C8"""") ,113.6 ( C-
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2'),105.4 (C-10),104.0 (C-1"""),103.2 (C-3),
100.1 (C-1"),99.7 (C-6),95.0 (C-8),76.6 ( C-
3'""),76.5(C-3"),75.5(C-5"),74.0(C-5""") ,73.5
(C-2"""),73.3(C2"),69.9(C4"),69.9(C4""),
69.7(C-6"),63.4(C-6""), ¥iZiL&Yny'H NMR
51C NMR a5 30k ™ haf s 9 8ol A7 b
P A3, G 9 %5E 4 luteolin-7-0-B-D-
glucopyranosyl-(1 —6)-[ 6""'-O-caffeoyl ] -8-D-gluco-
pyranoside ,

wEW10  F kK, ESI-MS:m/z 449.2 [M
+H]", 4L €, HyO,, ;' H NMR (400 MHz, DM-
SO-dy)8:7.52(1H,dd,J =8.4,2.4 Hz,H-6") ,7.49
(1H,d,J=2.4 Hz,H-2"),7.23(1H,d,J =8.4 Hz,
H-5"),6.81(1H,s,H-3),6.49(1H,d,J =2.0 Hz, H-
8),6.19(1H,d,J=2.0 Hz,H-6) ,4.88(1H,d, /] =
7.2 Hz, H-1");” C NMR (100 MHz, DMSO-d, ) §:
181.8(C4),164.4(C-7),163.2(C2),161.4(C-
5),157.4(C9),148.6(C4"),146.9(C-3"),124.7
(C-1"),118.5(C-6"),116.0(C-5"),113.6(C-2"),
104.0(C-3),103.8(C-10),101.2(C-1"),98.9 ( C-
6),94.1(C-8),77.3(C-5"),75.9(C-3"),73.2(C-
2"),69.8 (C4"),60.7(C-6"), ¥iZi APy H
NMR 5" C NMR $iedfi 15 Sk e 4% 18 10 5 k£ 7
XL, W A — B, Bk G 10 %508 AR R B R -
4'-0-B-D-H G HE A o

& 11 H kK, ESI-MS: m/z 432.8 [M
+H]", 475 C, HyO, ;' H NMR (600 MHz, DM-
SO-dy)8:7.42(1H,dd,J =8.2,2.2 Hz,H-6") ,7. 40
(1H,d,J=2.3 Hz,H-2"),6.89(1H,d,J =8.3 Hz,
H-5'),6.68 (1H,s,H-3),6.49 (1H,s, H-8) ,4.62
(1H,d,J=9.6 Hz,H-1") ;" C NMR (150 MHz, DM-
S0-d,)5:181.9(C4),163.8(C-2),163.0(C-7),
159.7(C-5),156.3(C9),149.9(C4"),145.8(C-
3),121.4 (C-1"), 119.0 ( C-6"), 116.0 ( C-5"),
113.4(C-2"),109.3(C-6),103.4(C-10),102. 8 (C-
3),94.1(C-8),75.1(C-3"),74.0(C-5"),73.5(C-
17),71.6(C4") ,68.5(C-2"),17.1(C-6") , 4%tk
A" H NMR 5" C NMR g 5 30k ™ s
BT L, P B A — B BB 11 258k
KRBFER-6-CB-L-F HHE T

& 12 WAk K; ESI-MS: m/z 449.0 [ M
+H]", 5375 C, HyO,, ;' H NMR (400 MHz, DM-
SO-dy)8:7.54(1H,dd,J =8.5,2.2 Hz,H-6") ,7.48

(1H,d,J=2.2 Hz,H2") ,6.86(1H,d,J =8.4 Hz,
H-5"),6.65(1H,s,H-3),6.27 (1H,s, H-6) ,4. 68
(1H,d,J =9.8 Hz,H-1") ,3.85 ~3. 78(2H ,m,H-5",
6"a),3.55(1H,dd,J =11.8,6.4 Hz, H-6"b) ,3.37
(1H,t,J =9.2 Hz,H4") ,3.25(2H,t,J =8. 4 Hz, H-
3”,2");"C NMR (100 MHz, DMSO-d, ) 8:182. 1 (C-
4),164.1(C-2),162.6(C-7),160.4(C-5),156.0
(C-9),149.7(C4"),145.9(C-3"),122.0(C-1"),
119.4(C-6"),115.7(C-5") ,114.1(C-2") ,104. 6 ( C-
10),104.0(C-8),102.4(C-3),98.1(C-6),82.1(C-
5"),78.8(C-1"),73.4(C-2"),70.8(C-3"),70.7(C-
4"),61.7 (C-6"), ¥ iZk AW H NMR 5" C
NMR $ 8l 55 SClk ™ s i 8os A7 % 1, P
FA B A A 12 508 iR

W& 13 Wk K;ESI-MS:m/z449.1 [M
+H] ", 43+ €, H,, 0, ;' H NMR (400 MHz, DM-
SO-d,)8:7.42(1H,dd,J =8.3,2.4 Hz,H-6") ,7.39
(1H,d,J=2.3 Hz,H-2") ,6.89(1H,d,J =8.2 Hz,
H-5'),6.67(1H,s,H3),6.48 (1H,s, H-8),4.58
(1H,d,J =9.8 Hz,H-1") ,4.04 (1H,t,J =9.2 Hgz,
H4"),3.69(1H,d,J=11.5 Hz,H-6"a) ,3.22 ~3.09
(4H,m,H-2",3",5",6"b) ;" C NMR (100 MHz, DM-
SO-d,)5:181.9(C4),163.7(C2),163.3(C-7),
160.8(C-5),156.2(C9),149.8(C4"),145.8(C-
3),121.5 (C-1"), 119.0 (C-6"), 116.1 ( C-5"),
113.3(C-2"),108.9(C-6),103.4(C-10),102. 8(C-
3),93.5(C-8),81.7(C-5"),79.0(C-3"),73.1(C-
17),70.7(C-2"),70.2(C4") ,61.5(C-6") , ¥i%Zfk
AW H NMR 5 C NMR 48 5 308k s iy
BRI TR b, P AR — B b & 13 X556
FERER,

W& 14 FEK K, ESI-MS:m/z 464.8 [M
+H]", 4+ C,,HyO,,;' H NMR (400 MHz, DM-
S0-dy)8:7.67(1H,dd,J=8.5,2.2 Hz,H-6") ,7.53
(1H,d,J=2.3 Hz,H2"),6.81(1H,d,J =8.4 Hz,
H-5"),6.40(1H,d,J=2.0 Hz,H-6) ,6.20(1H,d, J
=2.0 Hz,H-8),5.38(1H,d,J=7.6 Hz,H-1");"C
NMR (100 MHz,DMSO0-d, )8:177.5(C4) ,164.2( C-
7),161.3(C-5),156.3(C2),156.2(C-9),148.5
(C4"),144.9(C-3"),133.5(C-3),122.0(C-6"),
121.1(C-1"),116.0(C-5") ,115.2(C-2") ,103.9( C-
10),101.8(C-1") ,98.7(C-6),93.6(C-8),75.9(C-
5"),73.2(C-3"),71.2(C-2") ,67.9(C4") ,60.2(C-
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6") . %A YK H NMR 5" C NMR %4 5 3¢
Bk PP A RO HEAT X HE, P AR — L etk
B 14 %58 Wi R -3-0-B-D-FE LM T

wEW 1S F Ok R; ESI-MS:m/z2270.9 [M
+H]", 3+ C H,0,;'H NMR (400 MHz, DM-
SO-d)8:7.92(2H,d, J =8.8 Hz, H-2',6'),6.92
(2H,d,J =8.8 Hz,H-3",5'),6.77 (1H,s, H-3),
6.47(1H,d,J =2.0 Hz,H-8),6.19(1H,d,J =2.0
Hz,H-6) ;" C NMR (100 MHz,DMSO-d, )§:181. 8( C-
4),164.2(C-2),163.7(C-7),161.5(C9),161.2
(C-5),157.3(C4"),128.5(C2",6"),121.2(C-
1'),116.0(C-3",5'),103.7(C-10),102.8 (C-3),
98.9(C-6),94.0 (C-8), izt &Y' H NMR
5 C NMR ¥ -5 3k > b a8 i ol T 0 1
P BR300, b B 15 S s

wEW 16 Ok K; ESI-MS:m/z 626.7 [M
+H]", 5375 CyyHyO,5;' H NMR (400 MHz, DM-
S0-dg)6:7.65(1H,dd,J =8.4,2.2 Hz,H6") ,7. 54
(1H,d,J=2.4 Hz,H-2"),7.31(1H,d,J =16.0 Hz,
H-7"""),6.97(1H,d,J =2.0 Hz,H2""") ,6.84(1H,
d,J=8.4 Hz,H-5") ,6.81(1H,dd,J =8.4,2.0 Hz,
H-6"""),6.76(1H,d,J =8.4 Hz,H-5""") ,6.38 (1H,
d,J=2.4 Hz,H-8),6.16(1H,d,J =2.0 Hz,H-6),
6.05(1H,d,J =16.0 Hz,H-8""") ,5.39(1H,d,J =
8.0 Hz, H-1");” C NMR (100 MHz, DMSO-d, ) §:
177.5(C4) ,166.3(C9""") ,164.3(C-7),161.3(C-
5),156.4(C9),156.2(C-2),148.6(C4"),148.5
(C4'""),145.6 (C-3"""),145.3(C-3"),145.0 ( C-
7'"),133.5(C-3),125.5(C-1"""),122.0(C-1"),
121.4(C-8"""),121.2(C-6"),116.0 (C-5"), 115. 8
(C-6"""),115.3(C2"),114.9(C-5"""),113.5(C-
2'""),103.9(C-10) ,101.7(C-1") ,98.9(C-6) ,93.6
(C-8),73.1(C-3"),73.0(C-5"),71.1(C-2"),68.4
(C4"),63.2(C-6"), Wizt &Y' H NMR 55C
NMR $i 45 15 SCHk > w338 (9 5008 BEAT X e, 95 2%
BEAR —3, Sk & W) 16 %5y quercetin-3-0-8-D-
(6"-caffeoylgalactoside ) ,

wEW1T BOKA;ESI-MS:m/z 492.7 [M
+H]", 75 C,3H,,0,,;'H NMR (400 MHz, DM-
S0-dy)6:7.36(2H,s,H2",6"),7.07(1H,s,H-3),
6.93(1H,d,J=2.2 Hz,H-8),6.46 (1H,d,J =2.2
Hz,H-6),5.05(1H,d,J=7.2 Hz,H-1") ,3. 88 (6H,
s,3,5'-0CH,) ,3.46 ~3.27(6H,m,H-2",3",4" 5",

6”);°C NMR (100 MHz, DMSO-d,)8:182.1(C4),
164.2(C-2),163.0(C-7),161.1(C-5),156.9 ( C-
9),148.2(C-3",5"),140.1(C4"),120.2 (C-1"),
105.4(C-10),104.5(C-2",6"),103.8(C-3),100. 2
(C-1"),99.5(C-6),95.3(C-8),77.4(C-5"),76.5
(C-3"),73.2(C-2"),69.7(C4"),60.7(C-6"),56.4
(3',5'-0CH,) o K%L A4 9508 5 ek
T8 PER AT L, P B AR — B, B 5 17 4
T RNEBERT-0-B-D-FEEH

& 18 Bk K;ESI-MS:m/z 416.7 [M
+H]", 4+ C,, Hy Oy ;' H NMR (400 MHz, CD,
0D)5:8.16(1H,s,H-2) ,8.04(1H,d,J =8.9 Hz, H-
5),7.36(2H, d,J=8.4 Hz,H2',6"),6.98(1H,d,
J=8.9 Hz,H-6) ,6.84(2H,d,J =8.6 Hz,H-3",5") ,
5.10(1H,d,J=9.9 Hz,H-1") ;" C NMR (100 MHz,
CD,0D)5:178.4(C4),163.3(C-7),158.8(C4"),
158.2(C9),154.6 (C-2),131.5(C-3",5"),128.2
(C-5),125.6(C-3),124.3(C-1"),118.5(C-10),
116.8(C-6) ,116.4(C-2",6") ,113.2(C-8),82.9(C-
5"),80.1(C-3"),75.8(C-1"),73.1(C-=2"),71.8(C-
4"),62.9 (C-6"), ¥ iZk AW H NMR 5" C
NMR $4f 5 SCHk" ™ w338 (9 5008 BEAT X e, 95 2
FEA L LAY 18 X ER R

wEW19 Bk RK;ESI-MS:m/z432.7 [M
+H]", 5375 C, HyO, ;' H NMR (400 MHz, DM-
SO-d,)5:8.02 (2H,d,J =8.4 Hz,H-2',6'),6.89
(2H,d,J =8.4 Hz,H-3',5'),6.77 (1H,s, H-3),
6.26(1H,s,H-6) ,4.70(1H,d,J =9.9 Hz,H-1") ;"
C NMR ( 100MHz, DMSO-d, ) 6:182.1(C4),163.9
(C-2),163.0(C-7),161.2 (C-5),160.4 (C4"),
156.0(C9),129.0(C-2",6"),121.6(C-1"),115.9
(C-3",5"),104.7 (C-8),103.9 (C-10), 102. 4 ( C-
3),98.3(C-6),81.8(C-5"),78.7(C-3"),73.4(C-
17),70.9(C-2"),70.6(C4") ,61.3(C-6") , 4%tk
A" H NMR 5" C NMR i85 30k ™ s
BARHEATXT L, P A — B Bk G 19 B
HIRER

LEW20 F Ok R;ESI-MS:m/z493.3 [M
+H]", 475 CyH,0,,;' H NMR (400 MHz, DM-
S0-dy)8:7.96 (1H,d,J =2.4 Hz,H-2"),7.55(1H,
dd,J=8.4,2.0 Hz,H-6") ,6.93(1H,d,J =8.4 Hz,
H-5'),6.75(1H,d,J=2.4 Hz,H-8) ,6.38(1H,d, ]
=2.0 Hz,H6),5.59 (1H,d,J =7.6 Hz, H-1"),
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3.86(3H,s,7-0OCH,),3.85(3H,s,4'-OCH, ) ;" C
NMR (100 MHz, DMSO-d,)8:177.6(C4) ,165.2( C-
7),160.9(C-5),156.6(C9),156.3(C-2),149.6
(C-3"),147.0(C4"),133.2(C-3),122.2(C-6"),
121.0(C-1"),115.2(C-5") ,113.5(C-2"),105.0( C-
10),100.8(C-1") ,98.0(C-6),92.3(C-8),77.5(C-
5"),76.4(C-3"),74.4(C-2") ,69.8(C-4"),60.6(C-
6"),56.2(7-0CH, ) ,56.2(4'-0CH,) , ¥iZib&W
f{)'H NMR 15" C NMR %8l -5 3cik ™" A (4%
PEHEATRE LG, P HE A — 30, B fe S 20 %508 R
Wi 3R -3-0-B-D- A HE Y .

& 21 WEHAR;ESI-MS: m/z 493.4 [ M
+H]", 45 C,H,0,,;'H NMR (600 MHz, DM-
S0-d,)8:12.61 (1H, brs,5-0H) ,9.80 (1H, brs, 3'-
OH),8.04(1H,d,J=2.0 Hz,H-2"),7.56(1H,dd, J
=8.4,2.0 Hz,H-6'),6.91 (1H,d, J = 8.4 Hz, H-
5'),6.75(1H,d,J =1.8 Hz,H-8) ,6.38(1H,d, ] =
1.8 Hz,H-6),5.53(1H,d,J =7.8 Hz,H-1"),3. 86
(3H,s,7-0CH,),3.86 (3H,s,4-OCH,) ;" C NMR
(150 MHz, DMSO-d, ) 8:177.6(C4) ,165.2(C-7),
160.9(C-5),156.6(C9),156.3(C2),149.6(C-
4') ,147.1(C-3"),133.4(C-3),122.0(C-1"),121.0
(C6"),115.2(C2"),113.6(C-5"),105.0(C-10),
101.6(C-1") ,98.0(C-6),92.3(C-8),75.9(C-5"),
73.1(C-3"),72.3(C-2"),68.0(C4"),60.3(C-6"),
56.2(7-0CH, ) ,56.0(4'-0CH,) , ¥ ZiLA&HH' H
NMR 5" C NMR %4 5 Scik'™ v 4% 38 i 5 kA 7
XTLE, W A — 2, ik B 21 %8 R i bl -3
0-B-D-EFLBET

wE22 Hak KR, ESI-MS:m/z478.6 [M
+H]", 45 C,H,0,,;'H NMR (600 MHz, DM-
S0-d,)6:7.70(1H,dd,J =8.4,2.3 Hz,H-6") ,7.58
(1H,d,J=2.2 Hz,H-2") ,6.83(1H,d,J =8.5 Hz,
H-5"),6.69(1H,d,J=2.2 Hz,H-8) ,6.37(1H,d, J
=2.3 Hz,H6),5.41 (1H,d,J =7.7 Hz, H-1"),
3.86(3H,s,7-0CH,) ,3. 66 ~3.32(6H, m,H2", 3",
4".5" H-6") ;" C NMR (150 MHz,DMSO-d,)5:177.7
(C4),165.2(C-7),161.0(C-5),156.6 (C-2),
156.3(C-9),148.7(C4"),144.9(C-3"),133.8(C-
3),122.1(C-6"),121.1(C-1") ,116.2(C-2") ,115.2
(C-5'),105.0(C-10),101.8 (C-1"),97.9 (C-6),
92.2(C-8),75.9(C-5"),73.2(C-3"),71.3(C=2"),
68.0(C4"),60.2(C-6"),56.1(7-0OCH,) ., ¥ %k

AP H NMR 5 C NMR #5508k i i
BARHATX L, P B A — B BB 22 e h
AR -3-0-B-D-2FFLHEH .

& 23 Hk K, ESI-MS:m/z478.7 [M
+H]",4F5 C,H,,0,,;'H NMR (400MHz, DM-
SO-dg)8:7.61 (2H,d, J =8.4 Hz,H-2',6'),6.85
(1H,d,J=8.4 Hz,H-5') ,6.70(1H,d,J =2.4 Hz,
H-8),6.37(1H,d,J=2.0 Hz,H-6),5.48 (1H,d, J
=6.8 Hz,H-1"),3.86(3H,s,7-0CH, ) ,3. 59 ~3.09
(6H,m,H-2",3",4",5" H-6") ;" C NMR (100 MHz,
DMSO-d, ) 8:177.6 (C4),165.1(C-7),161.0 ( C-
5),156.6(C-2),156.3(C-9),148.8(C4"),144.9
(C-3"),133.6(C-3),121.7(C-6"),121.0(C-1"),
116.3(C-2"),115.2(C-5"),105.0(C-10) ,100. 8 ( C-
1"),97.9(C-6),92.2(C-8),77.6(C-5"),76.5( C-
3"),74.1(C-2"),70.0(C4") ,61.0(C-6"),56.1(7-
OCH,) . ¥ %A H NMR 5°C NMR ¥ 5
SCHRS A RaE B R L, AR — B,
G 23 %E N RAER -3-0-B-D-HE T o

W& 24 F@kEK;ESI-MS:m/z 478.8 [M
+H]", 5375 C,H,0,,;'H NMR (400 MHz, DM-
S0-d,)6:7.93(1H,d,J =2.1 Hz,H2") ,7.51 (1H,
dd,J=8.4,2.0 Hz,H-6") ,6.92(1H,d,J =8.4 Hz,
H-5'),6.43(1H,d,J=2.0 Hz,H-8),6.20(1H,d, J
=2.0 Hz, H6),5.55(1H,d,J =7.6 Hz, H-1"),
3.85(3H,s,3’-0CH, ) ;" C NMR (100 MHz, DMSO-
dg)8:177.3(C4),164.4(C-7),161.2(C-5) ,156. 4
(C-9),156.1(C2),149.4(C4"),146.9 (C-3"),
133.0(C-3),122.0(C-6"),121.1(C-1"),115.2(C-
5'),113.6(C-2"),103.9(C-10),100.9( C-1") ,98. 7
(C-6),93.6(C-8),77.3(C-5"),76.4(C-3"),74.3
(C-2"),69.9(C4"),60.6(C-6"),55.7(3'-0CH,) ,
KAk &9 H NMR 5 C NMR $dfs -5 3k o
B A EE AT L, P SRR — 2, ik A ) 24
YE R ZER -3-0-B-D-H A

WwEw 25 HakKR;ESI-MS:m/z 462.8 [M
+H]", 45 C,H,0, ;'H NMR (400 MHz, DM-
SO-dy)8:7.58 (1H,dd,J =8.0,2.0 Hz,H-6"),7.56
(1H,d,J =2.2 Hz,H2"),6.95(1H,s,H-3),6.91
(1H,d,J =8.3 Hz,H-5"),6.86 (1H,d, J =2.2Hz,
H-8),6.44(1H,d,J=2.2 Hz,H-6),5.06 (1H,d, J
=7.2 Hz, H-1"),3.88(3H,s,3’-OCH,) ;" C NMR
(100 MHz, DMSO-d, ) 5:182.0(C4),164.3(C-=2),
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162.9(C-7),161.1(C-5),156.9(C9),152.1( C-
4'),148.3 (C3"), 120.7 (C-1"), 120.5 ( C6"),
116.0(C-5"),110.2(C-2") ,105.3(C-10) ,103. 1( C-
3),100.0(C-1"),99.5(C6),95.0(C=8),77.3(C-
3"),76.5(C-5") ,73.1(C2") ,69.6(C4") ,60.6( C-

RS 2 1 8b
OH O R4
1 R;=R,=R,=Rs=OCH; R,~R=R,=H
2 R;=R,=R;=R¢=0CH;,R ,=Rs=R,=H
3 R,=Ry=Rs=R¢=H,R,=OCH;,R,=R,=~OH
4 R,=R;=Rs=R¢=H,R,=R ,=R,=OH
5 R,=Ry=Rs=R¢=H,R,=OCH; R;=0Glc,R,=OH

6 R =H,R,=R;=OH,R,=H,Rs=4-D-Glc,R¢=OCH;,R,=H

7 R,=H,R,=R;=OH,R,=H,Rs=H,R(=OCH;,R,=Glc

8 R =H,R,=R;=OH,R,=H,Rs=H,R(=0--D-Glc-(6"-O-Rha),R ,=H
10 R,=OH,R,=0-4-D-Glc,Ry=H,R ;=H,Rs=H,R¢=OH,R,=H

11 R,=H,R,=R;=OH,R /=H,Rs=f-L-Fuc,R=OH,R,=H
12 R,=H,R,=Ry=OH,R,;=H,Rs=H,R(=OH,R,=4-D-Glc
13 R =H,R,=R,=OH,R =H,Rs=p-D-Glc,R =OH,R,=H

14 R,=H,R,=R;=OH,R,=0--D-Gal,Rs=H,R(=OH,R,=H

15 R,=H,R,=OH,Ry=H,R ,=H,Rs=H,R=OH,R,=H

17 R,=OCH;,R,=OH,Rs=0CHj,R ,=H,R s=H,R =0-B-D-Glc,R,=H
19 R,=H,R,=OH,R;=H,R ,=H,R=H,R=OH,R,=3-D-Glc

20 R,=H,R,=OCH;,R;=OH,R =0-f-D-Glc,Rs=H,R=OCH;,R,=H
21 R;=H,R,=OCHj,,R;=OH,R =0-f-D-Gal,Rs=H,R=OCH;3,R,=H
22 R,=H,R,=R;=OH,R;=0-p-D-Gal,Rs=H,R¢=OCH;,R,=H

23 R;=H,R,=R;=0H,R;=0-B-D-Glc,Rs=H,R¢=OCH;,R,=H

24 R,=H,R,=OH,R;=0CH3 R =0-8-D-Glc,Rs=H,R¢=OH,R,=H

6"),55.9(3'-0CH,) . iz ik 5%y ' H NMR 5"C

NMR $ffs 55 SCiik™ ol 50 800s 47 % e, P
AR, A Y 25 Y TR 2 -7-0-8-D-7
EBETT S

L& 1 ~25

ZER LI 1,

25 R,=H,R,=OH,R;=0CH3 R ,=H,Rs=H,R=0--D-Glc,R,=H

1 L&MW1 ~25 g

Fig. 1  Structures of compounds 1-25

2.2 EMEMNRER

L& YR RAW 264. 7 4 i 77175 22 1Y) 52 0 52 56
ZER (LK 2) @i, 100 wmol/L Hfk&4) 3.14,50
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2 504 )
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Y116 25 By BEIAATG 55 25 0 B He A T i 2%
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W, RS PR LL 25k BE A TR AR TR 5
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Fig. 2 Effects of compounds on the survival rate of RAW 264.7 cells ( x = s,n =3)
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KA LPS 4b# 24 h J5, anl&l 3 Fis, 525 A%
HEZH b AT 2 A I Y NO 433 i g 35 88 fin (P <
0.01), SEAIAHEMAEY1~3.6~1012~15,
17 ~20 23 25 YJfg A R R Hu AR A0 i NO 433
(P <0.05), 7EVEEH 10 wmol/L B}, k44 25
XTA L NO B 25253500 58 63.75% , FE e B 25
wmol/L i, fb547 10 15 17 .23 X 41 A A9 NO #1) il

40

30=

NO(umol/L )

20

10

L e
P **

AR R 73.25% . 86. 67% .26.58% .60.44% , 1
WeJE A 50 wmol /L i, L5 1.2.6 ~9 .12 13 18 ~
20 X 20 B i NO 1] 243 51 Ky 78.86% [ 77. 15% |
72.35% . 69.18% . 73.93% . 78.69% . 58.97% .
66. 40% .62.93% .58. 18% \73.57% .62. 14% , TV
J& 4 100 wmol/L 15, fb& 4 3 .14 X 41 i 1Y) NO 1)
245 31k 74. 08% 80.72%

ConModDex 3 14 ConModDex _ 12 6 7 8 9 12 13 18 19 20 ConModDex 10 15 17 23 ConMod Dex 25

100 pmol/L

50 pmol/L

25 pmol/L 10 pmol/L

B3 &4st LPSFS RAW 264. 7 B4 NO B9 ( x + s,n =3)
Fig. 3 Effect of compounds on NO production in LPS-induced RAW 264.7 cells ( x + s,n =3)
215 Con Hfg, 444 P <0.001;5 Mod H#Z, " P <0.05," *P <0.01,*** P <0.001, Note:Compared with Con, 444 P <0. 001 ; Compared
with Mod, * P <0.05,**P <0.01,*** P <0.001.
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